Abstract
Introductionmolecules, such as n-alkanes and n-alkenes) relative to protein and carbohydrate-derived products. 
123
The investigated site is a coastal wetland on the southern Cape of South Africa, ~8 km east 124 of the town of Still Bay (Fig. 1) . Rainfall is year-round, but amounts to only ~430 mm a 
153
were freeze-dried and homogenised in a ball mill. Three conventional radiocarbon ages provide initial age constraints on the core and were determined at the Department of Geosciences, 2004) . These data, including the 2-sigma calibrated age ranges, are presented in Table 1 .
161
Total organic carbon, total nitrogen and δ 
175
Twenty-one untreated sub-samples of the core were subject to py-GC/MS analyses using a CDS 1000 176 pyroprobe interfaced with a Perkin Elmer Clarus 500 GC/MS system with a heated (310°C) transfer
177
line. Approximately 0.5 mg of sample was encapsulated in a clean quartz tube and held in place with 178 quartz wool plugs. All samples were inserted into the interface and left for 2 minutes prior to 179 analysis, during which time they were warmed to the system inlet temperature of 310°C. This 180 resulted in the thermal extraction of most free lipids prior to analysis, which was confirmed via comparison with sub-samples previously subject to total lipid extractions (3xmethanol, 3xDCM column (30 m x 0.25 mm x 320m). The GC temperature programme comprised an initial temperature of 40°C for 1.8 minutes, which was ramped to a final temperature of 310°C at 4°C min -1 .
186
The temperature was then held at 310°C for a further 20 minutes of analysis time. The compounds 187 within the pyrograms were identified based on their mass spectra and retention times. Following 188 compound identification, peak integrations on the total ion current (TIC) were performed using 
223
The TOC content of the core varies between 1 and 16 % (Fig. 2) . In general, TOC is highest in the 224 upper 2 m the core, although there is significant variability, including notable reductions in TOC at 
295
Overall, these represent between 0.3 and 4.6 % of the TIC and exhibit no consistent down-core 296 trends (Fig. 4) . The polysaccharide-derived compounds include 3-methyl furan (Ps1), furaldehyde 
357
be anticipated from the absence of significant down-core trends for these compounds (Fig. 4) . 
386
The significance of lignin products on the right of axis 1 implies that this is a dominant 387 fraction of fresh OM. The concentration and diversity of lignin products rapidly declines down core. 
399
The DCA analysis reveals that first order differences in sample composition reflect 
411
Positive axis 2 scores are associated with the abundance of secondary cellulose products,
412
primarily furaldehyde. Negative values for axis two are primarily associated with n-alkenes/n-413 alkanes, which decrease in chain length from right to left across the diagram, i.e. along axis 1 (Fig. 3) .
414
The samples from 0.7 m, 1.5 m, 1.64 m and 1.9 m plot closest to the prominent middle-chain-length 415 aliphatic cluster. In lacustrine contexts, such strongly aliphatic pyrolysates ( 
434
~11 and 18 (Fig. 2) . A typical interpretation of the latter values is that they potentially reflect algal- space, a change in organic matter source and/or lake productivity at this time is plausible given the 440 evidence from the bulk measurements, the increased prominence of some other pyrolysis products
441
(e.g. lignin), and the TMAH analyses.
443
Relationship to TOC, TN and TOC/TN
445
The ordination sample scores are plotted stratigraphically with TOC and TOC/TN (Fig. 7) . Much of the 
456
This is associated with the sample at 1.18 m, which is also separated from the rest of the core in the
457
upper center of the sample ordination diagram (Fig. 5) . The section between 0.9 and 0.7 m yields 
